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TEST  OF  GRENADE,  RIFLE,  HEAT,  M3IE1  WITH  T1022E2  FUZE  (U) 


Second  Report  on  Ordnance  Project  No.  TA1-2708J 
Dates  of  Test:  l4  April  thru  l6  April  1959 


ABSTRACT 


(U)  The  object  of  the  test  was  to  determine  the  effectiveness  of  the 
T1022E2  rifle  grenade  fuze  -vath  respect  to  graze  and  delay  arming,  and  to 
demonstrate  the  plate  penetration  characteristics  of  the  M3IEI  gi*enade. 

(C)  The  grenades  were  fired  at  ambient,  -40°F,  and  /125°F  temperature 
in  the  following  five  phases :  non-arming,  arming,  graze  sensitivity,  penetra¬ 
tion  of  65°  oblique-angled  plate,  and  penetration  of  normal-angled  plate. 

The  results  of  each  phase  are :  non-arming  -  no  functions  occurred;  arming  - 
one  grenade  failed  after  being  conditioned  at  -40°F;  graze  sensitivity  - 
three  grenades  failed  at  ambient  temperature,  four  failed  at  /125°F  and  two 
failed  at  -40°F;  penetration  of  65°  oblique-angled  plate  -  all  grenades 
functioned;  penetration  of  normal-angled  plate  -  one  grenade  failed  at  /l25°F. 
This  failure  is  attributed  to  the  fin  separating  from  the  stabilizer  tube 
allowing  the  grenade  to  inq)act  the  plate  on  its  side,  thus  causing  the  fuze 
to  break  away  from  the  grenade  body  and  the  stabilizer  tube. 

(C)  Fifteen  fins  separated  from  the  stabilizer  tube  on  firing  during 
the  complete  test.  Possible  causes  of  some  of  the  failures  are  due  to 
erratic  flight  of  the  grenades  caused  by  separation  or  partial  separation 
of  the  fin. 

(U)  It  is  recommended  that  during  future  production  of  this  item  a 
more  positive  method  of  securing  the  fin  to  the  stabilizer  tube  be  employed. 
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1.  INTRODUCTION 


(U)  The  object  of  this  development  test  is  to  provide  an  improved  rifle 
grenade  fuze  for  use  with  the  M31E1  grenade. 

(u)  The  new  fuze,  T1022E2,  added  a  graze -functioning  element,  and  arming 
delay,  and  drop  safety  features  to  this  anti-tank  weapon  system.  The  drop 
safety  device  was  evaluated  for  aerial  delivery  by  Aberdeen  Proving  Ground, 
and  results  are  contained  in  Aberdeen  Proving  Ground  Firing  Record  B-liH39* 

(u)  Industrial  engineering  study  on  the  T1022E2  fuze  was  conducted  imder 
Ordnance  Project  Number  TA1-2708J.  A  description  of  the  fuze  is  presented  in 
Picatinny  Arsenal  Notes  on  Development  Type  Material,  Number  172.  (Reference 
development  tests  in  Test  Program  Requests  3^37  and  3897* )  This  fuze  has  also 
undergone  production  engineering  study  and  a  more  economical  design  kas 
evolved  that  is  more  suitable  for  mass  production. 

(U)  Picatinny  Arsenal  conducted  evaluation  tests  on  the  T1022E2  fuzes 
assembled  in  M31E1  grenades.  A  total  of  250  inert-loaded  grenades  and  H.E. 
loaded  fuzes  were  used.  The  test  program  included:  drop  test^i|-0-foot );  . 
graze  function;  arming  test :  tran^ortation  vibration  test;  conditioning  ^ at 
/l60*^;  conditioning  at  -80^;  salt  spray;  static  detonator  safety;  JAN  cycle; 
oblique -plate  functioning;  and  normal-plate  functioning.  Descriptions  of 
tests  and'  test  results  are  contained  in  Report  Number  61-I902,  Proof  Testing 
IMit,  Picatinny  Arsenal. 

(U)  A  test  was  conducted  at  Aberdeen  Proving  Groimd  in  March  1958,  in 
accordance  with  Test  Program  Request  Number  D-I+9.  The  object  of  this  test 
was  to  determine  the  effectiveness  of  the  T1022E2  rifle  grenade  fuze  with 
respect  to  graze  and  delay  arming,  and  to . dempnstrate  the  plate  penetration 
characteristics  of  the  M31E1  grenade.  Test  procedures  and  results  are  con¬ 
tained  in  Report  Number  DPS/TA1-2708j/i.  The  quantity  of  failures  warranted 
additional  tests. 

(u)  Test  Program  Request  Num'ber  D-68  was  conducted  in  December  1958 
using  100  inert  rormds  with  shunted  m48  electric  detonators  and  T96  primers 
with  dummy  firing  pins.  After  recovery  the  rounds  were  X-rayed  and  dis¬ 
assembled  to  determine  the  cause  of  malfunction.  (Reference  Aberdeen  Proving 
Ground  Firing  Record  Number  3-14238.) 

(C)  Since  the  proving  groiind  tests,  Picatinny  Arsenal  has  conducted 
an  extensive  investigation  of  the  fuze  to  determine  and  eliminate  the  cause 
of  decreased  functioning  reliability.  Friction  in  the  gear  system  was  found 
to  be  the  major  cause  for  these  failures.  Deformed  groimd  springs  were 
another  contributing  cause.  To  correct  these  problems  on  existing  fuzes,  a 
quantity  was  degreased,  visually  inspected,  and  checked  for  delay-aiming 
times.  The  fuzes  were  degreased  with  acetone  which,  in  turn,  reduced  the 
friction  which  was  apparent  in  the  gear  system.  Only  those  samples, which 
passed  the  inspection  and  armed  with  proper  delay  arming  times  were  selected 
for  testing.  Local  ballistic  tests  were  conducted  with  rounds  bearing  these 
selected  fuzes  with  satisfactory  results.  Proposed  drawing  changes  should 
eliminate  these  problem  areas  on  any  futxire  production  of  this  fuze. 


(u)  The  following  program  was  reconducted  in  accordance  with  Test  Program. 
Request  Kumher  D-49* 


2.  (U)  DESCRIPTIOK  OF  MATERIEL 


60  Grenade,  Rifle,  HEAT,  M31  with  Modified  Nose  Cap,  with  Fuze,  HE, 
M211  Lot  IS-25-6B. 

170  Grenade,  Rifle,  HEAT,  M3IEI,  with  Fuze,  HE,  T1022E2  with  m48 
Detonator  and  T96  primer  with  HE  Booster  Lot  PA-E-28514. 

50  Grenade,  Rifle,  Inert,  M31E1,  with  Fuze,  HE,  T1022E2  with  HE 
Booster  Lot  PA-E -28656. 

78  Cartridge,  Grenade,  Rifle,  Cal..30,  M3  packed  two  to  each  grenade 

Lot  LC -12167. 


202  Cartridge,  Grenade,  Rifle,  Cal..30,  M3  Lot  FA -2. 

1  U.  S.  Rifle,  Cal.. 30,  Ml,  with  M7A3  Grenade  Launcher. 
1  Special  Rifle  Mount. 

1  piece  Armor  Plate,  3*  x  3’  x 

1  piece  Armor  Platey  6*  x  6'  x 

1  piece  Armor  Plate,  10*  x  12*  x  3"* 

1  piece  Armor  Plate,  6*  x  6*  x  4". 

1  piece  Armor  Plate,  6'  x  6*  x  5"* 


3.  DETAILS  CF  TEST 


3.1  Procedinre  and  Results 

(U)  The  testing  program  was  divided  into  five  phases:  non -arming, 
arming,  graze  sensitivity,  penetration  of  nomal  plate,  and  penetration  of 
obliqued -angled  plate. 

(U)  All  grenades  were  fired  from  a  Cal..30  Ml  rifle  equipped  with  an 
M7A3  grenade  launcher  which  was  held  firmly  by  a  special  rifle  mount. 


3.1.1  (U)  Procedure .  In  the  non-arming  phase,  one  piece  of  armor  plate, 

3'  X  3'  X  •§"  was  rigidly  supported  perpendicular  to  the  line  of  fire  nine  feet 
from,  the  M7A3  launcher.  The  M3IHI  inert  grenades  with  HE  T1022E2  fuzes  were 


fired  witli  cartridge  lot  niun'ber  LC-12167  in  this  phase.  Grenades  and  cart¬ 
ridges  were  temperature -conditioned  for  a  minimum  of  2h  hours  and  were  fired 
at  the  conditioned  temperature. 


DATA  SHEET  NUMBER  1  (C) 


Round 

Fuze 

Velocity^ 

Number 

Number 

Temperature 

.?ps 

1 

511 

Ambient 

131 

2 

573 

Ambient 

137 

3 

475 

Ambient 

125 

k 

526 

Ambient 

134 

5 

525 

Ambient 

137 

6 

496 

Ambient 

i4i 

7 

457 

Ambient 

'  139 

8 

472 

Ambient 

124 

9 

503 

Ambient 

135 

10 

473 

Ambient 

139 

11 

507 

/125°F 

142 

12 

476 

/125°F 

i43 

13 

594 

/125^ 

142 

lU 

516 

/125^ 

i4i 

15 

480 

/125^ 

l4l 

16 

597 

/125^ 

l4l 

17 

512 

/125^ 

l4l 

18 

521 

/125  F 

138 

19 

48i 

/125°F 

125 

20 

477 

/125^ 

l40 

21 

615 

/125^ 

l42 

22 

500 

/125^ 

106 

23 

623 

/125^ 

i43 

24 

630 

/125^ 

139 

25 

466 

/125^ 

i4l 

26 

123  S 

/1255: 

136 

27 

5^3 

/125*^ 

l4l 

28 

6o4 

/125°F 

102 

29 

528 

/125'^ 

103 

30 

558 

/125°F 

l4l 

31 

7XS 

-4o°f 

133 

32 

246  s 

-40°F 

i4o 

33 

204  S 

-4o°f 

137 

34 

243  s 

-4o°f 

122 

35 

318  s 

-4o°f 

135 

36 

324  s 

-4o°f 

138 

37 

6xs 

-4o°f 

139 

38 

203  s 

-40^ 

129 

39 

213  s 

-4o°F 

102 

4o 

289  S 

-4o  F 

134 

4l 

151  s 

-40^ 

121 

42 

323 

-4o  F 

135 

43 

3X 

-4o°i’ 

133 

Roxmd 

Fuze 

Velocity, 

Number 

Number 

Temperature 

fps 

44 

165s 

-40°F 

131 

45 

8XS 

-4o°f 

132 

46 

5XS 

-4o^ 

136 

47 

152s 

-4o°f 

Lost 

48 

3XAS 

-40°F 

137 

49 

4X 

-40°F 

131 

50 

9XS 

-4o°F 

l4l 

3.1.2  (C)  Resiilts.  There  were  no  grenade  functions  or  target  damage  in 
this  phase. 

Round  Number  hj  -  The  velocity  was  too  low  to  record.  The  grenade 
dropped  approximately  eight  inches  in  nine  feet  of  travel,  passed  "below  the 
armor  plate,  and  iir^jacted  on  normal  soil  foiurteen  feet  from  the  grenade  launcher. 

The  distance  "between  the  grenad.e  launcher  and  the  first  velocity  screen 
was  2  feet.  The  distance  "between  screens  was  3*5  feet.  The  average  velocity 
was  133 fps. 

3.1.3  (U)  Procedure .  In  the  arming  phase,  one  piece  of  armor  plate, 

6'  X  6'  X  was  rigidly  supported  perpendicular  to  the  line  of  fire  25  feet 
from  the  M7A3  launcher.  The  M3IEI  HE  T1022E2  fuzes  were  fired  with  cartridge 
lot.  No.  FA -2,  in  this  phase.  The  grenades  were  temperature -conditioned  for  a 
minimum  of  24  hours  and  fired  at  the  conditioned  temperat\ire .  The  cartridges 
received  no  conditioning. 


DATA  SHEET  NUMBER  2  (C) 


Round 

Grenade 

Fuze 

Function 

Velocity; 

Number 

Number 

Number 

Temperature 

on  Impact 

fps 

1 

186 

196 

Ambient 

High  Order 

150 

2 

254 

374 

Ambient 

Hi^  Order 

153 

3 

258 

432 

Ambient 

High  Order 

154 

4 

269 

387 

Ambient 

Hi^  Order 

150 

5 

185 

142 

Ambient 

High  Order 

149 

6 

245 

429 

Ambient 

Hi^  Order 

153 

7 

206 

442 

Ambient 

High  Order 

150 

8 

60 

114 

Ambient 

High  Order 

149 

9 

71 

133 

Ambient 

High  Order 

153 

10 

273 

360 

Ambient 

Hi^  Order 

153 

11 

232 

302 

/125^ 

Hi^  Order 

151 

12 

95 

117 

/125^ 

Hi^  Order 

154 

13 

261 

378 

/125^ 

High  Order 

154 

14 

243 

406 

/125^ 

High  Order 

154 

15 

221 

443 

/125^ 

Hi^  Order 

151 

16 

220 

386 

/1255: 

Hi^  Order 

152 

17 

228 

281 

/125°F 

Hi^  Order 

152 

6 


Round 

Grenade 

Fuze 

Function 

"Velocity, 

N'um"ber 

Humher 

Number 

Temperature 

on  Impact 

Pps 

18 

18 

358 

/1255: 

High  Order 

154 

19 

101 

153 

/125^ 

Hi^  Order 

146 

20 

226 

237 

/125^ 

Hi^  Order 

151 

21 

235 

267 

/125OF 

High  Order 

148 

22 

281 

599 

/125^ 

Hi^  Order 

152 

23 

279 

'  600 

/125^ 

Hi^  Order 

150 

24 

280 

551 

/125^ 

Hi^  Order 

150 

25 

82 

118 

/125^ 

Hi^  Order 

154 

26 

293 

607 

/125  F 

Hi^  Order 

153 

27 

294 

617 

/1255 

Hi^  Order 

152 

28 

323 

616 

Hi^  Order 

149 

29 

308 

520 

/125°F 

Hi^  Order 

149 

30 

311 

479 

/f2fF 

Hi^  Order 

149 

31 

145 

152 

-4o^ 

Hi^  Order 

153 

32 

209 

400 

-4o*^ 

Hi^  Order 

155 

33 

205 

410 

-40°F 

Hi^  Order 

154 

34 

215 

365 

-40°F 

Hi^  Order 

154 

35 

135 

l46 

-40°F 

Hi^  Order 

153 

36 

142 

139 

-4o°i’ 

High  Order 

154 

37 

214 

417 

-4o9f 

Hi^  Order 

151 

38 

144 

287 

-40$’ 

Hi^  Order 

151 

39 

230 

249 

-40F 

High  Order 

150 

4o 

213 

399 

.  -40'^’ 

Hi^  Order 

154 

4l 

325 

539 

-4o^ 

Failed 

154 

42 

291 

587 

-4o9f 

Hi^  Order 

152 

43 

343 

542 

-4o°f 

Hi^  Order 

152 

44 

336 

486 

-40*^ 

Hi^  Order 

152 

45 

303 

460 

-4o9f 

High  Order 

156 

46 

331 

6l4 

-40$’ 

Hi^  Order 

154 

47 

324 

46l 

-40*^ 

Hi^  Order 

150 

48 

288 

585 

-40^ 

Hi^  Order 

154 

49 

313 

530 

-4o  F 

Hi^  Order 

153 

50 

300 

454 

-4o°f 

Hi^  Order 

Lost 

3.1.4  (C)  Results.  Grenades  that  functioned  made  a  hole  in  the  target 
approximately  3/4  inch  in  diameter,  ilhe  grenade  that  failed  rendered  no 
damage  to  the  target. 

Round  Humher  4l  -  Failed  even  thou^  it  had  a  good  impact  on  the 
armor  plate. 

The  distance  "between  the  grenade  launcher  and  the  first  velocity  , 
screen  was  2.5  feet.  The  distance  "between  screens  was  3  feet.  The  average 
velocity  was  151.9  f!ps. 

3.1.5  (u)  Procedure .  In  the  graze  sensitivity  phase,  the  impact  area 
was  firm,  level  soil,  free  from  o"bstructions  and  with  no  severe  inclinations 
or  declinations.  The  M3IEI  HE  grenades  with  HE  T1022E2  fuzes  were  used  in 
this  phase.  The  grenades  were  tenperature -conditioned  for  a  Tniniimiin  of  24 
hours  and  fired  at  the  conditioned  tenperature.  Round  numbers  1  thru  28 


were  fired  witli  cartridge  lot  No.  15-12167^.  and  were  conditioned  with  the 
grenades.  Round  numbers  29  thru  6o  were  fired  with  cartridge  lot.  No.  FA -2, 
which  received  no  conditioning. 


DATA  SHEET  NUMBER  3  (C) 


Round 

Grenade 

Fuze 

Function 

Range, 

Velocity 

Number 

Number 

Nimiber 

Teurperature 

on  Iir^iact 

feet 

fps 

1 

222 

218 

Ambient 

High  Order 

120 

None 

2 

237 

330 

Ambient 

Failed 

110 

None 

3 

198 

370 

Ambient 

Hi^  Order 

130 

None 

4 

242 

253 

Ambient 

Failed 

100 

None 

5 

196 

379 

Ambient 

High  Order 

i4o 

None 

6 

240 

264 

Ambient 

High  Order 

130 

None 

7 

187 

282 

Ambient 

High  Order 

130 

None 

8 

217 

369 

Ambient 

Hi^  Order 

120 

None 

9 

193 

404 

Ambient 

High  Order 

120 

None 

10 

24l 

201 

Ambient 

High  Order 

130 

None 

11 

342 

581 

Ambient 

High  Order 

120 

None 

12 

316 

487 

Ambient 

High  Order 

120 

None 

13 

327 

455 

Ambient 

High  Order 

130 

None 

l4 

328 

492 

Ambient 

Failed 

130 

Npne 

15 

339 

540 

Ambient 

High  Order 

130 

None 

16 

314 

513 

Ambient 

High  Order 

130 

None 

17 

315 

575 

Ambient 

High  Order 

130 

None 

18 

341 

632 

Ambient 

Hi^  Order 

130 

None 

19 

330 

588 

Ambient 

High  Order 

130 

None 

20 

329 

550 

Ambient 

High  Order 

140 

None 

21 

225 

102 

/1255’ 

High  Order 

120 

None 

22 

212 

395 

/125®F 

Failed 

120 

None 

23 

244 

375 

/125^ 

High  Order 

100 

None 

24 

180 

232 

/125^ 

High  Order 

100 

None 

25 

234 

313 

/1252' 

High  Order 

90 

None 

26 

104 

345 

/125^ 

Failed 

100 

None 

27 

197 

411 

/125^ 

High  Order 

90 

None 

28 

238 

312 

/125^ 

Failed 

100 

None 

29 

282 

470 

/125^ 

High  Order 

100 

148 

30 

310 

537 

/125*^ 

High  Order 

no 

150 

31 

305 

502 

/125‘¥ 

Hi^  Order 

100 

144 

32 

284 

547 

/125^ 

High  Order 

no 

148 

33 

296 

549 

/125^ 

Hi^  Order 

no 

146 

34 

312 

631 

High  Order 

no 

149 

35 

278 

524 

/125  F 

High  Order 

120 

149 

36 

275 

514 

/125°F 

High  Order 

120 

150 

37 

276 

468 

/125°F 

High  Order 

100 

147 

38 

204 

401 

/125^ 

High  Order 

100 

152 

39 

287 

47OA 

/125^ 

High  Order 

100 

149 

4o 

157 

268 

/125^ 

Failed 

100 

144 

4l 

181 

200 

-40*^ 

High  Order 

100 

148 

42 

163 

238 

-4o‘^ 

Hi^  Order 

no 

149 

Roimd 

Grenade 

Fuze 

Function 

Range, 

Velocity 

Number 

Number 

Ntimber 

Temperature 

on  Impact 

feet 

fps 

43 

184 

348 

-4o°f 

High  Order 

no 

150 

44 

264 

419 

-4o^ 

High  Order 

100 

147 

45 

165 

228 

-40°F 

High  Order 

100 

148 

46 

248 

367 

-40^ 

High  Order 

100 

147 

47 

262 

354 

-4o^ 

High  Order 

100 

147 

48 

307 

533 

-4o°f 

High  Order 

100 

l48 

49 

322 

504 

-4o'^ 

High  Order 

100 

149 

50 

246 

352 

-4o^ 

High  Order 

100 

148 

51 

298 

545 

-4o^ 

High  Order 

100 

144 

52 

233 

546 

-4o°F 

High  Order 

100 

146 

53 

260 

364 

-4o°f 

High  Order 

100 

143 

54 

319 

582 

-4o°f 

High  Order 

100 

145 

55 

270 

396 

-4o5’ 

Failed 

100 

150 

56 

326 

506 

-4o  F 

High  Order 

90 

'  147 

57 

335 

606 

-40*^ 

High  Order 

100 

146 

58 

332 

510 

-4o°i’ 

Failed 

100 

148 

59 

292 

544 

-4o°f 

High  Order 

100 

152 

60 

283 

527 

-40°F 

High  Order 

100 

146 

3.1.6  (C)  Results .  The  elevation  for  round  numbers  1  thru  22  was  5° 
and  23  thxna  6o  was  3°. 

The  range  is  the  distance  from  the  launcher  to  initial  inipact. 

Round  Number  4  -  poor  flight,  oscillated  approximately  30°. 

Round  Numbers  8,  l6,  25,  and  39  “  fin  separated  from  the  stabilizer 
tube  on  firing. 

Angle  of  impact  for  round  numbers  8,  l6,  25,  and  31  was  90°,  0°, 

45  ,  and  0°  respectively.  Angle  of  impact  for  the  other  rounds  was  approxi¬ 
mately  equal  to  the  elevation  at  which  they  were  fired. 

Function  occurred  on  the  fourth,  third,  sixth,  and  second  impact 
for  round  numbers  21,  31^  39^  44  respectively.  All  other  rounds  functioned 

on  initial  impact. 

The  distance  between  the  grenade  laiincher  and  the  first  velocity 
screen  was  5  feet.  The  distance  between  screens  were  3*5  feet.  The  average 
velocity  for  round  nimibers  29  thru  60  was  147.6  fps. 

3.1.7  (U)  Procedure .  In  the  penetration  of  oblique  -  angled  plate  phase, 
one  piece  of  armor  plate,  10'  x  12'  x  3"^  was  positioned  perpendicular  to 

the  terrain  but  forming  an  inclosed  angle  of  25°  with  the  line  of  fire  at  a 
range  of  75  feet  from  the  laimcher. 

The  M3IEI  HE  grenade  with  HE  T1022E2  fuze  and  M31  HE  grenade  with 
HE  M211  fuze  (used  as  control  rounds)  was  fired  with  cartridge  lot  number 


FA -2  in  this  phase.  The  grenades  were  temperature -conditioned  for  a  minimum 
of  2h  hours  and  fired  at  the  conditioned  ten5)erature .  The  cartridges 
received  no  conditioning. 


DATA  SHEET  NUMEER  4  (C) 


Round 

Nianher 

Grenade 

Number 

Fuze 

Number 

Temperature 

Grenade 

Model 

Penetration 
Depth,  inches 

Velocity, 

f^s 

1 

272 

434 

Ambient 

M31E1 

4-1/2 

147 

2 

259 

377 

Ambient 

M3IEI 

5-3/4 

147 

3 

266 

398 

Ambient 

M3IEI 

0 

125 

4 

251 

385 

Ambient 

M31E1 

Perforated 

149 

5 

252 

425 

Ambient 

M3IEI 

5-iA 

149 

6 

263 

427 

Ambient 

M3IEI 

Perforated 

147 

7 

176 

293 

Ambient 

M3IEI 

Perforated 

148 

8 

247 

355 

Ambient 

M3IEI 

Perforated 

147 

9 

255 

361 

Ambient 

M31E1 

Perforated 

l46 

10 

179 

288 

Ambient 

M31E1 

Perforated 

150 

U 

162 

121 

/125^ 

M31Ea. 

0 

None 

12 

302 

533 

/125^ 

M33E1 

Perforated 

None 

13 

304 

458 

/125J 

M31E1 

Perforated 

None 

l4 

153 

2X 

/125^ 

M31E1 

0 

None 

15 

i4o 

170 

/125^ 

M31E1 

Perforated 

None 

l6 

183 

3 

/125^ 

M3IEI 

0 

None 

IT 

239 

247 

/125^ 

M31E1 

Perforated 

None 

18 

236 

45 

/125^ 

M31E1 

Perforated 

None 

19 

201 

413 

/125^ 

M31E1 

Perforated 

None 

20 

199 

402 

/i25°i' 

M33E1 

Perforated 

None 

21 

93 

329 

-4o9f 

M31E1 

3-1/2 

None 

22 

127 

333 

-4o°f 

M3IEI 

..  1-3/4 

None 

23 

233 

164 

-4oJf 

M31E1 

Perforated 

None 

24 

107 

351 

-40  F 

M31E1 

4-1/4 

None 

25 

91 

9 

-4o^ 

M31E1 

3-3/h 

None 

26 

125 

322 

-4o^ 

M31E1 

Perforated 

None 

27 

211 

409 

-4o  F 

M3IEI 

Perforated 

None 

28 

203 

h39 

-4o°f 

M31E1 

Perforated 

None 

29 

126 

278 

-40^^ 

M3IEI 

0 

None 

30 

208 

418 

-h0°F 

M31E1 

5 

None 

31 

None 

None 

Ambient 

M31 

Perforated 

None 

32 

None 

None 

Ambient 

M31 

Perforated 

None 

33 

None 

None 

Ambient 

M31 

Perforated 

None 

3h 

None 

None 

Ambient 

M31 

Perforated 

None 

35 

None 

None 

Ambient 

M3I 

Perforated 

None 

36 

None 

None 

Ambient 

•  M31 

Perforated 

None 

37 

None 

None 

Ambient 

M3I 

Perforated 

None 

38 

None 

None 

Ambient 

M31 

Perforated 

None 

39 

None 

None 

Ambient 

M31 

Perforated 

None 

40 

None 

None 

Ambient 

M3I 

Perforated 

None 

4l 

None 

None 

/125^ 

M31 

Perforated 

None 

42 

None 

None 

/125^ 

M31 

Perforated 

None 

h3 

None 

None 

/125^ 

M31 

Perforated 

None 

10 


Round 

Number 

Grenade 

Number 

Fuze 

Number 

Temperature 

Grenade 

Model 

Penetration 
Depth,  inches 

Velocity, 

fps 

44 

None 

None 

/125°F 

M31 

Perforated 

None 

45 

None 

None 

/125^ 

M3I 

Perforated 

None 

46 

None 

None 

/125^ 

M3I 

Perforated 

None 

47 

None 

None 

/1255; 

M3I 

Perforated 

None 

48 

None 

None 

/125^ 

M31 

Perforated 

None 

49 

None 

None 

/125^ 

M3I 

Perforated 

None 

50 

None 

None 

M31 

Perforated 

None 

51 

None 

None 

-40*^ 

M31 

Perforated 

None 

52 

None 

None 

-4o°f 

M3I 

Perforated 

None 

53 

None 

None 

-4o°f 

M31 

5-3/4 

None 

54 

None 

None 

-4o^ 

M31 

Perforated 

None 

55 

None 

None 

-40^ 

M3I 

Perforated 

None 

56 

None 

None 

-40'^’ 

M31 

Perforated 

None 

57 

None 

None 

_40°F 

M31 

Perforated 

None 

58 

None 

None 

-4o^ 

M31 

Perforated 

None 

59 

None 

None 

-4o  F 

M31 

Perforated 

None 

60 

None 

None 

“4o^^ 

M31 

Perforated 

None 

3.1  <>8  (C)  Results.  lEhe  distance  "between  tlie  grenade  launch.er  and  tlie  first 

velocity  screen  was  4.5  feet.  IThe  distance  "between  screens  was  3»5  feet. 

The  average  velocity  for  round  numbers  1  thru  10  was  l45.5  tps.  Ko  velocities 
requested  on  remainder  of  the  program! 

Round  Numbers  3#  1^  ”  incident  angle  was  0°,  which  accounts  for 

no  penetration. 

Round  Numbers  6,  l8  -  incident  angle  was  90° « 

Round  Number  7  -  incident  angle  was  135° » 

Round  Numbers  l6,  29  ”  incident  angle  was  approximately  l80°,  rounds 
failed  to  function  on  impact  with  the  plate  but  functioned  on  ground  impact. 

Round  Numbers  21,  25,  30  -  impacted  plate  near  previous  impact  points. 

Round  Numbers  6,  l4,  29  ”  fin  separated  from  stabilizer  tube  on 

firing. 


The  depth  of  penetration  was  measured  to  some  obstruction  in  the 
hole  in  the  armor  plate. 

3.1.9  (U)  Procedure .  In  the  penetration  of  normal -plate  phase,  two  pieces 

of  armor  plate,  6'  x  6*  x  5"  8'  x  6’  x  4",  were  positioned  perpendicular  to 

the  line  of  fire  at  a  range  of  75  feet  from  the  grenade  launcher. 

The  M3IEI  HE  grenade  with  HE  T1022E2  fuze  and  M3I  HE  grenade  with  HE 
M211  fuze  (used  as  control  rounds)  was  fired  with  cartridge  lot  num'ber  FA -2 
in  this  phase.  The  grenades  were  tenperature-conditioned  for  a  miniimim  of 
24  hours  and  fired  at  the  conditioned  temperature.  The  cartridges  received  no 
conditioning. 


1 

2 

3 

k 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

IT 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

4o 

41 

42 

i^3 

44 

45 


Grenade 

ITumlier 

148 

170 

151 

171 

155 

156 
164 

168 
161 

169 

172 

223 
175 
253 

268 

295 

174 

250 

178 

271 

81 

143 

97 

l4l 

112 

224 
202 
100 
219 
207 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 


DAIEA  SHEET  NUMBER  5  (C) 


Fuze 

Grenade 

Penetration 

Numler 

Temperature 

Model 

Depth,  inches 

342 

Aiabient 

M31E1 

Perforated 

147 

AmMent 

M31E1 

0 

175 

Aribient 

M31E1 

Perforated 

338 

Ambient 

M3IEI 

6-1/2 

320 

Amtient 

M31E1 

Perforated 

309 

AmMent 

M3:iJEl 

Perforated 

297 

Ambient 

M31E1 

Perforated 

136 

Ambient 

M31E1 

Perforated 

239 

Ambient 

M31E1 

0 

210 

Ambient 

M31E1 

Perforated 

229 

/1259F 

M3IEI 

Failed 

100 

M31E1 

3-1/2 

311 

/125  F 

M3nil 

Perforated 

415 

/125°F 

M31E1 

Perforated 

357 

/125^ 

M31E1 

0 

536 

/125^ 

M31E1 

0 

179 

/125°F 

M31E1 

Perforated 

382 

/1253f 

M31E1 

8-3/4 

307 

/125% 

M3IEI 

Perforated 

421 

/125^ 

M3IEI 

6 

262 

-409F 

M31E1 

8-1/2 

319 

-40*^ 

M3IEI 

Perforated 

None 

-4o9f 

M3IEI 

2-1/2 

233 

-40^^ 

M31E1 

7 

273 

-4o9f 

M3IEI 

5 

223 

-4o^ 

M31E1 

6-1/2 

363 

-4o°F 

M31E1 

4-3/4 

X 

-40  F 

M3IEI 

7-1/2 

437 

-40^^ 

M31E1 

4-1/2 

42 

-4o°F 

M31E1 

Perforated 

None 

Ambient 

M3I 

Perforated 

None 

Ambient 

M31 

Perforated 

None 

Ambient 

M3I 

Perforated 

None 

Ambient 

M31 

Perforated 

None 

Ambient 

M31 

Perforated 

None 

Ambient 

M3I 

Perforated 

None 

Ambient 

M3I 

Perforated 

None 

Ambient 

M3I 

Perforated 

None 

Ambient 

M3I 

Perforated 

None 

Ambient 

M31 

Perforated 

None 

/125^ 

M31 

Perforated 

None 

/1259F 

M31 

Perforated 

None 

/125°P 

M3I 

Perforated 

None 

/125°F 

M3I 

Perforated 

None 

/125^ 

M3I 

Perforated 

12 


Round 

Grenade 

Fuze 

Grenade 

Penetration 

Nvimber 

Number 

Number 

Temperature 

Model 

Depth,  inches 

46 

None 

None 

•  /125°F 

M3I 

Perforated 

4? 

None 

None 

/125°F 

M31 

Perforated 

48 

None 

None 

/1252 

M31 

Perforated 

49 

None 

None 

/125^ 

M31 

Perforated 

50 

None 

None 

/125°F 

M31 

Perforated 

51 

None 

None 

«4o<^ 

M3I 

Perforated 

52 

None 

None 

-4o°f 

M3I 

3-1/2 

53 

None 

None 

-4oof 

M31 

Perforated 

54 

None 

None 

-4o°f 

M31 

Perforated 

55 

None 

None 

-4o'V 

M31 

Perforated 

56 

None 

None 

•4o°f 

M31 

Perforated 

57 

None 

None 

-4o'^’ 

M3I 

Perforated 

58 

None 

None 

-4o°F 

M31 

Perforated 

59 

None 

None 

-4o°f 

M31 

Perforated 

60 

None 

None 

-4o°p 

M3I 

8 

3.1.10  (C)  Results .  No  velocities  were  requested  in  this  phase. 

Round  Numhers  2.,  11,  I5,  16  -•  the  fuze  separated  from  the  grenade 
on  plate  impact.  The  fuzes  functioned  on  ground  impact,  except  number  11  which 
failed.  These  malfunctions  are  attributed  to  the  fin  separating  from  the 
stabilizer  tube  on  firing  allowing  the  angle  of  inipact  to  be  0°. 

Round  Nxmbers  9^  12,  20,  25,  28  -  angle  of  impact  was  approximately 
0  ,  20  ,  30°,  30°,  45°  respectively.  The  fin  separated  from  the  stabilizer 
tube  on  firing. 

Q3ae  depth  of  penetration  was  measured  to  some  obstruction  in  the 
hole  in  the  plate. 


3.2  (C)  Observations 

It  was  observed  before  firing  that  the  rivets  securing  the  fin  to 
the  stabilizer  tube  were  loose  on  some  of  the  M3IEI  grexiades.  It  is  believed 
that  the  gases  from  the  cartridge  forced  the  rivets  out  as  the  fin  left  the 
muzzle  of  the  grenade  laimcher.  This  was  evidenced  by  a  quantity  of  rivets 
being  located  on  the  ground  beneath  the  launcher.  All  of  the  M3I  grenades 
had  very  stable  flights. 

The  grenade  and  fuze  nxmbers  correspond  with  X-rays  taken  at 
Picatinny  Arsenal  before  testing. 


4.  (C)  CONCLUSIONS 


It  is  concluded  that: 

a.  Fewer  failures  would  have  occurred  if  the  grenades  impacted  at  the 
proper  angle.  13 


"b.  Temperature  has  no  functioning  effect  on  either  the  T1022E2  or  M211 
fuze. 


c.  Penetration  differences  "between  the  M31E1  grenade  and  the  M31  grenade 
are  negligible. 


% 


5.  (C)  RECOMMENDATIONS 


It  is  recommended  that  in  the  future  production  of  the  M3IEI  grenade, 
a  more  positive  method  of  securing  the  fin  to  the  stabilizer  tube  be  en^jloyed. 
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APPENDICES 

PAGE 

A,  COBEESPOMDENCE . A-1 

B,  DIS!IRIBUTION . B-1 


Dnpnrtnient  of  tho  Army  ,  ■  . 

Corps 

t'i^'.iuinny  Arsonai 
DovCiJ,  N.  J. 

a  ?]r,  IKong/riU’/3136 

C  orre  spondence 


DC'2 

.  tiUHJfiOTi  Test  Program  Request  No,  -  Grenade,  Kii’le,  NiiAT,  :S131 
(With  T1022.2  Puae) 


TO I  Conraandihg  General 

Aberdeen  Proving  Ground 
Aberdeen,  Jtiryland 

ATTNi  .  ffixDDG 


P.3FPFiLIiICKt  ai.  'j?T1038,  RLcatirmy  Arsenal  to  Abei’deen  Prov  Ground  and 
Chief  of  Ordnance,  31  Januai’y  1958 
b#  TT1330,  Picatinny  Arsenal  to  Abardcon  Prov  Gromid  and 
Chief  of  'VdnancG,  10  i'ebraai’y  1950 

1,  -Reference  a  outlined  the  test  prograra  for  the  l.31nl  liiflc 
Qx'enade  as  I’equested  by  Chief  of  Ordnance  and  P-oforonce  b  revised  tlno 
number  of  available  Grenades  frou  300  to  28l  rouncla.  Inclosed 

is  the  detail  Test  Program  Request  No,  D-I>,9  for  the  subject  gi'enade, 
Tho  261  fplNl  Grenades  in  the  Test  -Program  itequest  vjere  chipped  to 
youi’  Proving  Ground  on  6  February  1958,  Ordnance  ■/uvaunition  Conmiand 
informoci  this  Arsenal  that  Lotterkenr}y  Ordnance  Depot,  ibmisylvania 
was  to  fxxmish  the  60  standard  H31  Gi’enades  botwoen  5  and  7  Febi’uary 
1958,  Approval  of  this  test  program  has  been  requested  fro.;i  Cliief  of 
Ordrianco, 


2,  Funding  3)ata  <•  Funds  in  tho  aaoont  of  <,i5,000  aro  available 
on  AIF  Order  87110100-99-60198,  i’olloning  your  I'cviow  of  the  subject 
test  program  request,  advise  this  Arsenal  immediately  as  to  tho  ade- 
qxiacy  of  thesa  funds, 

3 •  Coordination 

a.  Office,  Chief  of  Ordnance,  QRDTiT 

b,  Idcatinpy  Arsenal  -  Project  -t-nginaers,  J,  Fagan  and 
lir,  K,  'Vvong,  .Picatinny  Arsonai  lOctenslon  5270 

0,  Ordnance  Ammunition  Cojimand,  ORDIY-ARB 


A-1 


QRDB3-DC2 

SUBJECi'j  Tost  Program  Request  Wo.  I>-1|9  -  Qronade,  Rifle, 

■  (Vath  T1022E2  Fuzo) 

d.  Headquarters  U.  S,.  I'arlnc  Coi’jjs,  AOljF 

li«  Notification  for  Test  Attendance 

a..  Office,  Chief  of  Ordnance,  CRDTiY,  Kowaleoki 

b#'  Picatinny  Ai’seual,  Industrial  Engineering  .^'ivision, 

Mr*  J*  Fagan  and  Lk*.  X,  Wong 

0*  Ordnance  Ammunition  Command,  OUDJIT-ARBM,  Mr,  C.  2eiran 
d.  Marino  Corps,  AOlR'’,  Lt.  Col,  Reynolds 
Request  notice  of  attendance  3  days  prior  to  testing. 

FvSi'  THE  C0LE*tAM)j3li 

H.  D.  RUTKOVSKX 

Assistant 

1  Inol 

1,  TiR  D-li?  (in  dupe) 

CC  . 

OAC,  OicDLf-ARB,  lir,  Monahan  w/incl 

OGO,  ORDTiV,  I!r*.  iCm/aleski  'n/lncl  » 

OAC,  ORDIA-AIiM,  I’lr,  Zenan  w/incl 

Hdqtrs,  UO  Marine  Corps,  ACiu-',  ft  Col  Reynolds  w/incl 


2 


A -2 


L'i'.  K,  i/onc/iiir/3136 
Teat  i^ofjraa  Hequoat  IIo.  L'-U? 
Pleat iiuiy  '‘^rsenal,  Dover,  N»  J» 


1,  ‘ later ial  for  Tost 

a*  23l  Grenade,  Uiflc,  IlG/vT,  vj/Pu23,  Grenade,  Rifle,  Tl022ii2 

(l-lii  loaded).  Lot  PA-SR-13-57 

b.  60  Grenade,  KiTlo,  K3AT,  131  t^A'uzs,  Grenade,  Rifle,  1211  (lIG  loaded) 
2»  Iro.ject  Authority 

a*  Itoject  Ho.  TAl-2703d  (FA-3-6) 

b.  Authority:  'i:Tl3213,  Gliief  of  Ordnance  to  I’lcatinny  Arsenal,  29 
January  1953 

3,  /ursenal  Itcpenditure  Order  Mo. 

Alt’  O7IIOIOU-99-6OI98 


OLJcct  of  Devolopment 

To  develop  an  iuprovod  riflo  pronade  fuee  for  use  VJith  the  JOltj!  Grenado* 
Iliis  new  Puce,  T1022E2,  added  a  grace  functioning  elencnb,  .an  arming 
delay  and  drop  safety  features  to  this  anti-tan!c  weapon  ayatem. 


5.  History  .Jcotch 


Rofercnce  dovclopmont  testa  in  Tost  frogram  K&quect  3337  and  3397«  ^'he 
industrial  engineering  oturly  on  tho  T102G.t‘;2  Fuco  ’was  conducted  under 
Ordnance  frojoct  H’o.  AR— 17*  A  description  of  tho  fuco  is  ;^3rcaonted 
I-dcatiiuiy  Arsenal  Hotes  on  Development  T^pa  Material  Mo,  172. 


6. 


Description  in  Detail  of  Imnrovoaenta  Ifeide  oince  Last  Fr oying 


Groxaid  Test 


This  ‘Tio22L2  Fuse  has  undergone  production  engineering  study  evolving  a 
more  economical  design  that  is  raore  suitable  for  mass  pi’clucuion.  In 
addition,  a  drop  safety  device  ha.s  been  added.  This  device  was  ovaliuited 
for  Aerial  Delivery  by  A-berdoon  Proving  Ground  and  results  are  contained 
in  A<>berdoGn  FToving  Ground  Firing  Record  B-i]|l39* 

7*  Local  Tests  t. 

Local  evaluation  testa  wero  conducted  on  the  T1022D2  Fucas  assembled  ^in 
lOlRl  Grenades,  A  total  of  250  inei’t  loaded  grenades  and  Hd  loaded  fuzes 
■were  used.  The  test  prograsi  includoda  drop  test  (UO  foot),  Graze 
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Function,  ,  Armin"  'i'est,  '■^rr,nsportation  ^ibrc.tion  Tect,  Conditioning  at 
/l60°r,  Conditioning  at  -80°F,  Fait  Spray,  ^atic  Detonator  Safety,  JAN 
Cycle,  oblique  plate  functioning  and  noraal  plate  fxinctioning.  Descrip¬ 
tion  of  tests  and  test  results  are  reported  in  Report  !io.  61-1902,  Proof 
Testing  Unit,  Flcatinny  •^'■rsenal. 

8**  Ob.ject  of  Test 


To  determine  the  effectiveness  of  the  n022E2  i^ifle  Qcenade  Fuse  -with 
respect  to  graze  and  delay  arming,  and  to  demonstrate  the  plate  penetration 
characteristics  of  the  M3IEI  Grenade. 

9*  Bfe cautions  in  Handling  and  Testing 

The  usual  precautions  in  handling  HG  loaded  grenades  and  fuzes  should  be 
obseinred, 

10*  Recommended  Test  Program 


All  grenades  are  to  be  fired  from  a  ,30  Caliber  I.G.  ^-ii'le  assembled  to  a 
i<7A3  Grenade  Launcher, 

««  Non-Arming  Tests 


a,l.  Ten  of  the  Grenades,  Pflli'^l,  of  paragraph  la  nill  be  fired  at 
ambient  temperattire  against  a  rigidly  supported  ^  inch  thick 
steel  plate  positioned  perpendicular  to  the  line  of  fire  at  9 
feot  from  the  M7A3  Launcher,  None  of  these  rounds  should 
function  on  impact  "with  the  target;  hoi7ever,  they  may  fire  on 
Impact  after  dropping  to  the  ground.  Record  v/hethor  the 
grenade  functions  on  impact  with  the  target  and  description  of 
target  damage, 

a,2.  Repeat  the  non-arming  test  of  a.l.,  except  that  20  W31E1  Grenades 
should  be  used,  and  that  these  grenades  should  bo  conditioned  at 
y^l2^°F  for  a  minlmiua  of  2U  hoiirs  and  fired  at  the  conditioning 
temperature • 

a, 3«  Repeat  the  non-arming  test  of  a.l,,  except  tJiat  20  LGISI  Grenades 

should  be  used  and  that  these  grenades  should  be  conditioned  at 
-1;09f  for  a  minimum  of  2k  hours  and  fired  at  the  conditioning 
temperature, 

b.  Armtog  Tests 

b, l.  Ten  Grenades  lOlEl  from  paragraph  la  -Hill  be  fired  at  ambient 

temperatures  against  a  rigidly  supported  ^  inch  thick  steel 
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TDlato  positioned  perpendicular  to  line  of  fire  at  foot  frora 
the  launcher,  i-ach  of  these  rounds  should  function  on  target 
impact.  Record  the  functioning  of  the  grenade  and  describe 
target  damage, 

b.2.  Repeat  the  arming  test  of  b.l.,  except  that  20  JOIEI  Grenades 
should  be  conditioned  at  for  a  minimum  of  2)4  hours  and 

fired  at  the  conditioning  temperature, 

b. 3,  Repeat  the  arming  test  of  b,l,,  except  that  20  lOlEl  Grenades 

should  be  used,  and  that  these  grenades  should  be  conditioned 
at  -Uo^r'  for  a  ininlmum  of  ?.h  hours  and  fired  at  the  condition¬ 
ing  temperature, 

0,  Qrazo  Sensitivity 

c. l,  'Twenty  I.Olbl  Grenades  from  paragraph  la  >7ill  be  launched,  at  ^ 

ambient  temperature,  The  launcher  should  be  positioned  at  5 
Glovation,  .Point  of  impact  v/illocctir  at  approximately  100 
feet  from  the  launcher,  ‘•‘•'he  impact  area  shoiad  consist  of  normal, 
level,  hard  soil,  free  from  obstructions  and  with  no  severe 
inclination  ;  or  declination  o.f  the  ground.  Record  the  observed 
angle  of  inipact,  ■whether  grenade  functions  on  ini'Ijial  or  sub— 
sequent  Impact,  and  distance  from  launcher  to  poinii  01  iinpact. 

C.2,  Repeat  the  graze  sensitivity  test  of  c.l,,  except  that  bhe  2b 
grenades  should  bo  conditioned  at  /12^'^i''  for  a  mlni!.iuj.a  of  24 
hours  and  .fired  at  the  conditioning  tonijeraiure, 

o,3«  Repeat  the  graze  sensitivity  test  of  c.l,,  except  bliat  the  20 
grenades  should  be  conditioned  at  -Uo'^F  for  a  minimum  of  2U 
hours  and  fired  at  the  conditioning  temperature, 

d.  Penetration  'i'eots  at  i.brmal  HLato 

d. l.  Ten  {Ji'enades,  lOlGl,  -will  bo  launched  at  ambient  temperature 

against  9  inch  armor  plate  positioned  perpendicular  to  the 
line  of  firing  at  a  distance  of  75^  feat  from  the  launcher. 

Record  grenade  fimctioning,  depth  of  penetration,  «ind  target 
damage, 

d,2.  Repeat  test  d.l.,  except  tJiat  the  10  grenades,  iidlbl,  sliould 
bw  conditioned  at  for  a  minimum  of  2li  hours  and  fired 

at  the  conditioning  temperature, 

d,3,  Rapeat  test  d,l,,  except  that  the  10  grenades  ( 113 101 )  should 
be  conditioned  at  -I4OOF  for  a  miniram  of  2U  hours  and  fired 
at  the  conditioning  temperature. 
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d«h»  Repeat  tests  d.l.,  d,,2.,  and  d.i,  except  for  each  phase  of 
firing,  10  standard  Ciirenadas  IQl  (ttAeII  Fuzes)  from  para*- 
graph  i,b*  should  be  used. 

*•  Ihnotratloi  Tests  at  Obliqued  Angle  Plate 

e,l.  Ten  <lronades,  !-QlUl,  ■will  be  launched  at  aiablont  temjxjraturo 
against  3  inch  armor  plate  positioned  perpendicular  to  the 
torrain  but  forming  an  Inclosed  angle  of  25  degrees  aith  the 
line  of  firing.  The  range  should  be  75  feet  from  the  launcher* 
Record  grenade  functioning,  depth  of  ixjnetration,  target 
dajnage  and  incident  angle  of  grenade  r/ith  the  target  plate* 

e.2.  i<«peat  test  o.2.,  except  that  the  10  Qronades  (i.-BlEl)  should 
be  conditioned  at  /125®P  for  a  minimum  of  2U  hours  and  fired 
at  the  conditioned  tomperature. 

e.3»  Repeat  teat  e.i,,  except  that  the  10  Qrenades  (131151)  should 
be  conditioned  at  for  a  minimura  of  2it  hoi.irs  and  fired 

.  at  the  conditioning  temperature, 

a*U*  ^^epeat  tests  e.l,  9»2.,  and  e,3,,  except  for  each  phase  of 
firing,  10  sbandard  Grenades  M31  (wASll  I'uzes)  from  para¬ 
graph  l,b,  should  be  used, 

■NOTKi  Above  procedure  requires  2?0/'3r51  and  60  131  ^ bounds,  The  additional 
6l  /Bliil  Gi'enades  to  be  furnished  may  be  fired  at  the  discretion  of 
the  llarine  Corps  observers, 

11*  Coordination 

Office,  Chief  of.  ()rdnanco 
Ordnance  Ammunition  Command 
Aberdeen  ^¥oving  Ground 
Headquarters  U,  S,  Warine  Corps 
Ptoatinny  Arsenal 

.12  •  Report  distribution 

Office,  Chief  of  Ordnance,  Oid)'iViJ’  and  QRDBI 

Hcatlnny  Arsenal,  3  copies  .  • 

Ordnance  Amnunitlon  Command,  OHDLY-AR 
Marino  Corps,  AOljF 


H.  D,  RUTKOVSKY 
Assistant 
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oiu/iS  2r;t  Jivl  i.i*,  i.o.  alcr.kl/rn/779/U 

Te.-'it  ri'0‘;r:xi  Kcifaest  No,  Blti?  fur  nalJJLstic  Tosta  of  C-rc-uat’o* 

liiflc,  5M, 

r>,%  u,  iVaraiir^jtosi  9JS,  P.C.,  ?1  Feb  ^3 

TO*  C3,  iVoe2\io£.ri  Provirr;  Ground#  r.'d.#  A'i'Tk’*  CftT'S 

1*  'i’ho  incloand  T’?H  ^.•o,  r~i4.9  ia  app-rcr/cd  and  foTOardod  £ov  nooQs— 
oar/  acticn. 


2,  i'icatinny  Arsoaul  tola-bjiW  1S>30  dated  13  Fobrissiy  195‘'3  <20?/ 

of  vMdi  uaa  Titruidied  to  youx’  station)  miuesto  tejat  additiorjal  rumsuro*- 
siento  bs  tsado  durin.g  the  coi’sxiuct  of  thl^  test  pregraa.  It  io  doolred 
that  tho  Koasurasaants  Kjquested  ba  iaicorporatad  i«  the  inolost'd  TFP.* 

lOH  Tie  CUIoF  OF  OFOdAuOr;* 


1  jQiCl 

3ai/« 


CC 

Hcatian/  Arsuml,  ATTK:  UE03IMXJ2 


0,  ?•  OFAMib 
It  Col,  brd  Coi’pg 
Isasistant 


a 

/..I 

J 
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lir.  ALanior/ml/Slll 


ORDNANCE  CORPS 

PICATINNY  ARSENAL 

DOVER,  NEW  JERSEY 


EWES  ■59  -1  PM 

IN  REPLY 
REFER  TO; 

INDUSTRIAL  ENCINEERINO  DIVISION 

orobb-DCo 


SUBJ3CT:  TPR  Uo.  D-49,  Grenade,  Rifle,  HSISI  with  itize,  T1022E2 


TO :  C ommand in  g  Gene  ra 1 

Aberdeen  Proving  Groimd 
Aberdeen,  Llaryland 
ATTN:  ORDBG 


REFERENCE:  a.  TPR  No.  D-4-9,  Picatinny  Arsenal  to  Aberdeen  Proving 
Ground,  17  Feb  58 

b.  Telephone  conversation  bet^veen  A.  Lanior  of  Picatinny 
Arsenal  and  R.  Gross  of  Aberdeen  Proving  Gi'ound,  18 
Feb  59 

1.  This  Arsenal  is  currently  preparing  220  complete  rounds  of 
Grenade,  Rifle,  M31E1  with  F\jzo,  T1022E2  for  submission  to  your  Proving 
Ground  for  engineering  tests.  These  rounds  will  be  shipped  during  the 
week  of  16  March  1959.  A  quantity  of  170  of  those  rounds  will  be  fully 
HE  loaded  and  50  rounds  v/ill  contain  inert  loaded  grenade  bodies  with 
HE  loaded  fuzes.  The  rounds  containing  the  inert  filler  are  to  be  used 
during  the  non-arming  phase  of  ihe  test  in  order  to  expedite  dud  destrue- 
tion.  Ordnance  Ammunition  Command  has  been  requested  by  'bhis  Arsenal  to 
have  60  standard  rounds  (Grenade,  Rifle,  Mol  with  Fuze,  lEll)  shipped  to 
your  Proving  Groimd  for  use  in  this  program. 

2.  It  is  requested  tliat  the  entire  program  be  reconducted  in 
accordance  v/ith  Reference  a  as  discussed  in  Reference  b. 

3.  Since  previous  Proving  Ground  tests,  this  Arsenal  has  con¬ 
ducted  an  extensive  investigation  of  the  fuze  in  order  to  determine 
and  eliminate  the  cause  of  decreased  functioning  reliability.  Friction 
in  the  fuze's  gear  system  was  found  to  be  the  major  cause  for  those 
failures.  Deformed  ground  springs  which  interfered  with  the  rotor's 
rotation  and  ^veak  rotor  springs  were  other  contributing  causes.  In 
order  to  correct  these  problem  areas  on  existing  fuzes,  a  quantity  v/as 
degreased,  visually  inspected  and  checked  for  delay  arming  times.  The 
fuzes  were  degreasod  with  acetone  in  order  to  insure  the  cleaninoss  of 
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0rj)3B-DCo 

SUBJECT:  THl  I!o.  D-49,  Grenade,  Rifle,  :,I51S1  v/ith  Puze,  T1022E2 

the'  metal  parts  which  wore  left  coiitaniinatod  by  the  metal  parts  producer. 
Dogreasinj;^  also  red;iced  the  friction  v;hich  was  apparent  in  the  gear 
system.  Only  those  samples  v/hich  passed  the  inspection  and  armed  with 
proper  delay  arming  times  wore  solec'bed  for  Proving  Ground  tests.  Local 
ballistic  tests  were  conducted  with  rounds  bearing  ttoso  selected  fuzes 
"ivith  satisfactory  results.  Proposed  draining  changes  should  eliminate 
those  problem  o,reas  on  any  fut'ure  production  of  this  fuze. 

4.  Additional  funds  in  the  amount  of  O6,000  will  bo  forwarded  as 

an  increase  to  Army  Industrial  Fund  Order  97110100-99-60129  luider  separate 
cover.  4!he  applicable  00  Form  AOS-2  will  also  be  forvarded  under  separate 
cover. 

5.  notification  for  tost  attondanco: 

a.  Office,  Chief  of  Ordnance,  OI-iDTA'',  Ivir.  Kcwaleski 

b.  Ordnance  Ammiinition  Coriimand,  0PJ)LY-AR,  Ilr.  F.  Motta 

c.  U.  S.  Marine  Corps,  A04F,  Lt  Col  Rejaiolds 

d.  Picatinny  Arsenal,  Industrial  Engineering  Division, 

I,!r.  W.  Gray  and  Hr.  A.  Lanier 


Request  notice  of  attendance  3  days  prior  to  testing. 


FOR  THE  C0IP..]AiroERj 


1  Incl 

1.  00  Form  AOS-2,  s/c 


CO 

OAC, 


OCO, 

u.s. 


ORDLY-AI  and 

ORDLY-AR,  Hr.  .Motta,  w/o  Incl 
ORDTff,  Hr.  Kowale^ki,  w/o  Incl 
LEerine  Corps,  A04F, 

Lt  Col  Reynolds,  w/o  Incl 


'  '  •  .  i 

n.  D.  RUTKOVS^ivY 
Asiiistant 
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,  ,  . ,  AFEEiroiX  B 

DistriBution 

COPY  NO. 

NAI^E  Al'D  ADDRESS  110.  COPIES 

3 

4 

Chief  of  Ordnance 

Department  of  the  Army 

Washington  25,  D.  C. 

ATHU:  ORDTl'l  -  Mr.  Kowaleski  1 

ORDIM  1 

5 

Commanding  Officer 

Diamond  Ordnance  Fuze  Lah 

V/as^ington  25,  D.  C. 

ATTN :  Tech  Ref  Sec  1 

6,  7,  8 

Commanding  Officer 

Picatinny  Arsenal 

Dover,  New  Jersey  3 

9 

IG 

Commanding  General 

Ordnance  Ammunition  Command 

Joliet,  Illinois 

ATTN:  ORDLY-AR  -  Mr.  F.  Motta  .  1 

ORDLY-AI  1 

11 

Headquarters 

U.  S.  Marine  Corps 

Navy  Annex, 

Washington,  D.  C. 

ATTtJ:  CODE  CSY  -  Capt  J.  J.  D'Angelo  1 

.12 

Director 

.  Marine  Corps  Development  Center 

Quantico,  Virginia 

ATTN:  Ordnance  Section  -  Major  Mika  1 

13 

Naval  Ordnance  Lah 

Silver  Spring,  Maryland 

ATTI'I:  D.  E.  Allmand,  Dept  N.  1 

14,  15- 

Ministry  of  Supply  Staff 

British  Joint  Seorvices  Mission 
■  1800  K  Street,  N.  W. 

Washington,  D.  C. 

THRU:'  0C0-0PJ)GU-SE  2 

16,  17 

Canadian  Army  Staff 

2450  Massachusetts  Ave.,  N.  W. 

Washington  8,  D.  C. 

ATTN:  GSO-1,  A&R  Sec 

THRU:  OCO-ORDGU-SE  2 
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COPY  KO.  '  '  KALE  AEfl)  ADDRESS 

Coniraander 

Anned  Services  Technical  Information  Agency 
Arlington  Hall  Station 
l3  thru '22.  Arlington  12,  Virginia 

COKARC  Liaison  Officer 

23,  24,  25  Aberdeen  Proving  Ground,  Maryland 
.Navy  Liaison  Officer 

26  Aberdeen  Proving  Ground,  Maryland 


‘•KO;  COPIES 
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Technical  Libraxy 

0  Aberdeen  Proving  Groimd,  Maryland 

1-  • 

2 


1  VellJin. 

1  -  Reference 
1  -  Record 
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